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the ultimate stage mother, who took her own bow from the audience at my 
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introduced me to the music of Benjamin Britten, in honor of her life spent 

“playing among the ruined languages, so small beside their large confusing 
words” in her studies of Assyriology. And to my father Louis, who inspired 
me to find the joy in music, who applauded with his hands over his head 
when he was in the audience so I would know that he was there, and whose 

compassionate nature and sense of humanity first set me on this journey. 
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Introduction 


I saw an angel in the marble and carved until I set him free. 
—Michelangelo Buonarroti 


In 1930s Brooklyn, a little girl proudly sang in her elementary school choir, 
right up until the day her teacher walked through the ensemble row by row, 
and when she got to that girl she tapped her on the shoulder to inform her that 
she would now have the privilege of being a listener in the choir, rather than 
a singer, and asked her to please stop singing. Thus ended that child’s musical 
training. As proof that the universe possesses a wonderful sense of humor, 
that little girl’s daughter (that would be me) has made a living conducting 
choirs for her entire professional life. And no, I have never asked any child or 
adult to stop singing and be promoted to “listener” in any of my ensembles! 

That inauspicious lineage aside, the seeds for this book were sown many 
years later from a crisis of sorts. In my second year serving in a one-year, 
non-renewable, non-tenure-track Director of Choral Activities position at 
California State University, Chico, the new Dean (who happened to have a 
degree from St. Olaf) called me into his office to tell me that he could offer 
me a tenure-track position beginning my third year if, in addition to my 
music load, I could teach a humanities course entitled “Arts & Ideas.” This 
was a survey course intended for future teachers, introducing them to art, 
literature, music, and philosophy from 1600 to the present, in one fact-filled 
semester. 

I assured him that I could do this, having attended a good liberal arts col- 
lege, and I was thrilled to be moved into the tenure-track world at the rank 
of Associate Professor. (I had hesitated slightly when the Dean first made me 
this offer, which he misinterpreted as a negotiating tactic, when in fact I was 
simply taken aback. During this pregnant pause the Dean declared, “Okay, 
I will play my last card. We'll move you up to Associate Professor.’) 

While I very much enjoyed teaching this humanities course, it did not take 
me long to realize that I was in over my head. How could I possibly cover all 
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of this content in fifteen weeks and expect any of this study to be meaningful? 
Then, Joyce Norman came to my rescue. 


A Biopsychologist Explains Learning 


Joyce Norman served on the psychology faculty at CSU, Chico, and she 
offered workshops about the biopsychology of learning. (In more modern 
terminology she might now be called a cognitive neuroscientist.) 

At the first workshop that I attended, Dr. Norman outlined four princi- 
ples of brain function. For each of these principles she demonstrated how to 
design a class assignment or test question to take advantage of what we had 
just learned about the brain. This approach fascinated me, and over the next 
few years I experimented a great deal in my humanities course with various 
techniques that I learned in these workshops. 

Part of my challenge was that I had not been trained as an educator, per se, 
as all of my degrees were in performance. Consequently, I taught this human- 
ities course in the manner in which many of us had been taught. I stood in 
front of the class and lectured to the students, in what I hoped was a fasci- 
nating and engaging way, and then gave them tests to assess whether they 
could remember all of the facts that I had thrown at them. 

This old-fashioned model of the lecturer/learner style of teaching, where 
the student remains a passive recipient of the teacher’s knowledge, is one of 
the least effective ways for the brain to learn. So, not only did I expect my 
students to memorize large quantities of facts, rather than learn to think 
critically, I was doing so without providing them the tools to do even that 
successfully. 

But when I began to understand the mechanics of how the brain learns, 
retains, and recalls information, I could present material and design 
assignments and tests that increased student engagement and success. The 
results in my humanities class were immediately evident and it was an ex- 
citing change. 


Epiphany 


Then one day it occurred to me that I ran my rehearsals using a similarly 
outdated model. In a sense, it was the maestro/musician paradigm that most 
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singers of my generation had grown up with. The all-knowing conductor 
stands on the podium, imparting their great musical insights to the igno- 
rant choristers before them, who themselves know nothing until they soak 
up said conductor's wisdom. 

Having experienced this epiphany, I wondered whether there was a way 
to incorporate the techniques that I had applied so successfully in my class- 
room teaching into my rehearsals. Might it be possible to design rehearsal 
techniques that take advantage of what we know about the brain, and in the 
process, increase student engagement and accomplishment in a rehearsal 
setting? 

Once I started experimenting with these techniques in my rehearsals, I be- 
came immediately hooked. The students clearly benefited from and enjoyed 
this new paradigm, and I strongly felt it was making me a better, more effec- 
tive teacher. In the thirty years since first attending Dr. Norman's workshop, 
I have continued to explore cognitive neuroscience and psychology research 
as it applies to education, and have enjoyed many years of experimenting and 
honing the use of these techniques in my rehearsals and classes. 

Over the years I have given many lecture-demonstrations to conductors 
while advocating for the incorporation of brain-based techniques into our 
work, and invariably after my presentations, I am asked if the strategies I have 
shared exist in writing in any one place. Since they did not, in an attempt to 
share ideas and techniques that I have both collected and invented over many 
years, I have written this book. 

During the time that I have been experimenting with these techniques, 
understanding about the brain has continued to evolve, and the applications 
for education have expanded considerably. Many excellent resources 
exploring the role of neuroscience research in education have been written by 
educators, and also quite importantly, by a range of scientists. Unfortunately, 
there also seem to be many quick fixes and neuromyths circulating and being 
marketed to teachers. I have tried to use only credible sources to support 
concepts discussed in this book. 

Iam most definitely not a scientist, and have not performed double-blind 
experiments to confirm empirically the results of the teaching strategies 
described here. I have tried, however, to do my homework on the science 
behind how the brain learns, connecting these precepts to how we work with 
our singers. In the end, I offer these ideas in the spirit of sharing techniques 
that have engaged my students and me in the great joy of discovering what 
lies beneath the notes. 
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The Art of Teaching 


While understanding basic concepts of brain science fuels my rehearsal 
methodology most of the time, there is undeniably an art to keeping a 
roomful of diverse individuals actively involved and motivated during 
rehearsals. Conductors inspire singer engagement through our own creative 
and imaginative approaches to our work. When I began to write this book, 
I intended to focus solely on how cognitive neuroscience (with a smattering 
of social psychology) could play a role in our rehearsal technique. About a 
year into this project I realized that the art of teaching also deserved atten- 
tion, and so this book addresses both mind (science) and muse (art) in the 
choral rehearsal, neither mutually exclusive of the other. 

In the summer between my undergraduate studies at Pomona College and 
starting my master’s degree in conducting at UCLA, I was hired (via emer- 
gency credential) by a school district near my home as a substitute teacher. 
This school district ran year-round schools, a concept quite ahead of its time. 
I was uniquely unqualified to be put in any classroom, as I was twenty years 
old and had almost no teaching experience. In my freshman year in college 
I had been hired by the local elementary school to teach an after-school choir. 
I was sixteen years old at that time and earned $300 for the entire year— 
my first paid gig! Other than that, however, I had absolutely no classroom 
teaching experience, and certainly no teacher training. 

With that emergency credential in hand, I remember feeling like such a 
grown-up when I would get the call at 6:00 a.m. to come in and teach. I could 
be placed in any K-12 class, and remember teaching many different elemen- 
tary school grades, and subjects as varied as debate, English, and band in 
middle school and high school. It was trial by fire, and I learned a great deal 
about classroom management and problem solving on the fly that summer. 

But my most memorable day came when I was placed in what at the 
time they rather horrifyingly called an LDG class—that would be Learning 
Disabled Group—nothing like labels to help kids feel good about themselves! 
‘These were students who had been unsuccessful and often disruptive in tra- 
ditional classrooms and who needed more support, so they put them all in 
one location. I had absolutely no right to be in that classroom, as I had not a 
clue how to help those students. 

On this most memorable day, one of the students had been expelled from 
school, but for some reason he had to finish out the day, so he was in my 
class. I remember him being stocky and tall, and he and an even larger friend 
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walked right up close to me towards the end of the day and said, “Ya know 
what I want to be when I grow up?” I was desperately trying not to look as 
nervous as I felt when I responded, “What?” “I wanna be a pimp,” he stated, 
and he took a step back waiting for my reaction. I am quite sure there was a 
more appropriate way to respond to him, but what came out of my mouth 
was, “I hear you can make a lot of money that way.” This response took him 
aback, to say the least. He continued, “Yeah, and I’m going to tell everybody 
that you used to work for me.” “Well, that wouldn't be true,’ I responded, “but 
you could tell them that I was your teacher.” That was followed by a very long 
pause. Quite disarmed, the student looked at me and in a much quieter voice 
he said, “Ya know what I really want to be when I grow up? I want to be a 
veterinarian, but I’m not sure that I’m smart enough.” We then sat down to- 
gether and engaged in a serious discussion about how he could go about ful- 
filling his wish. 

I cannot tell you how many times over the years I have thought about this 
young man. I wonder what became of him. I cringe now thinking back on the 
inappropriateness of my responses during our initial exchange. On the other 
hand, it resulted in sitting down and being able to engage in a real conversa- 
tion. I very much hope that he eventually found his way. 

Teachers lives are filled with stories such as this one, stories of students we 
reached and the students for whom we wish we could have done more. It is 
an occupation filled with high-stakes challenges and heartwarming rewards. 

The best teachers among us strive to continue developing their skills as 
life-long learners over the entire arc of their careers, and it is my hope that 
you will find this book useful wherever you may be on that long journey. 
No doubt you will recognize many techniques that you already use, and will 
perhaps enjoy learning more about the science behind why these strate- 
gies work so well for you. I hope this information will also spark some new 
thinking, give you fresh tools to increase singer engagement and animate ro- 
bust learning, and provide continued support for the inspired music making 
taking place in your rehearsals and classrooms. 

Throughout this book, I use the terms “music educator” and “conductor,” 
as well as “singer” and “student” interchangeably, in the hopes that in what- 
ever circumstance you find yourself working (be it school, community, or 
place of worship) these tips might be useful to you. I give many examples 
from my own teaching, since that is what I know best, but I very much hope 
that any reader will be able to adapt these exercises for use in their own 
teaching/conducting positions. 
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It is said that when Michelangelo carved a piece of marble he would look 
at the block of stone and see the potential existing within. He is quoted as 
saying “I saw an angel in the marble and carved until I set him free.” To me 
this serves as a beautiful metaphor for what we do. As choral conductors, 
we stand before a choir with the music in its purest form in our heads, and 
we sculpt the sound of our ensemble over time using many tools, gradually 
teaching our singers to lift ink off of paper to create affecting music—the 
angel revealed and unbound to soar free. Among our most potent tools will 
be an understanding of what motivates our brains to learn, so that is where 
we will start in Chapter 1. 


Note 


1. David Sousa, How the Brain Learns, 4th ed. (Thousand Oaks, CA: Corwin, 2011), 
100-101. 


1 
Problem Solving 


Engaging Singers in the Joy of Discovery 


Tell me and I forget. Teach me and I remember. Involve me and 
I will learn. 
—Attributed to Benjamin Franklin 


Solving Puzzles 


Imagine that you are an early human on the plains of the Serengeti. While 
foraging for food you come across trees filled with colorful fruits, some ed- 
ible and some poisonous. Once you have figured out which is which, how 
important do you suppose remembering that information might be to your 
survival? 

In order to endure as a species, our brains had to develop into dynamic 
problem-solving mechanisms, innately curious and questioning. Having 
solved a problem, our brains needed to retain that information in order for 
us to survive, or else we might eat the poisoned fruit next time, instead of the 
safe one. 

While this anecdote may feel far removed from a choir rehearsal, human 
brain wiring remains firmly tied to those early years in our development. 
To this day, as you have likely experienced for yourself, our brains derive 
pleasure from solving problems.' Most importantly for us to understand as 
conductors, information acquired through problem-solving efforts is more 
likely to be remembered.” 

To adapt this principle to conducting, it is important to embed problem 
solving throughout our rehearsal process. Rather than providing answers for 
our singers, we should give them the tools to find the solutions themselves. 
While this strategy may sound time consuming, even small changes will 
help our singers become more empowered and engaged musicians, while 
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encouraging better recall of the rehearsed information. After delving a bit 
further into the science behind this brain principle, we will explore nine dif- 
ferent ways to accomplish this goal. 


Neurons That Fire Together, Wire Together 


When I was young, and my mother used a word that I did not understand, 
she would make me go look it up in the dictionary, rather than telling me the 
definition. She would then ask me to explain the meaning of the word and to 
use it appropriately in a sentence. While this exercise tended to frustrate me 
as a child, in terms of brain science, my mother was on to something. 

Problem solving involves finding a solution to a question, but it also leads 
singers to rehearse information that we would like them to retain. This pro- 
cess makes it more likely they will remember this information, in the same 
way that I was more likely to remember the new vocabulary word if I went 
through the active learning steps my mother laid out for me. 

As author Pierce J. Howard writes in The Owner’s Manual for the Brain, 
we know that “practice clarifies and strengthens the neural connections 
formed while learning”? Research reveals that the most effective way to 
practice material for retention is “elaborative rehearsal, where the manner 
in which the material is rehearsed reinforces the new information’s meaning 
and relevance for the learner.* A much less effective way to rehearse new 
material is rote repetition, memorizing the information in the exact form in 
which it came to us. This may be adequate for memorizing phone numbers 
or multiplication tables, but it is not the best way to learn choral music (or 
most other subjects for that matter). Using rote rehearsal allows us to take 
in information in a defined sequence, but that does not necessarily mean 
that we truly understand the information, or that we could apply it in a new 
circumstance.° Reading the definition of a new word myself and using it 
in a sentence made me practice that word in a manner that deepened my 
understanding. This growth would likely not have happened had I been 
told the meaning, or repeatedly recited the dictionary definition in order to 
remember it. 

Research studies have shown that using elaborative rehearsal techniques 
requires substantially more cerebral activity, thereby providing dramatically 
improved retention.° Educational neuroscience consultant and author David 
A. Sousa explains in How the Brain Learns: 
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PET scans show that elaborative rehearsal, involving higher-order thinking 
skills, engages the brain’s frontal lobe. This engagement helps learners 
make connections between past and new learning, creates new pathways, 
strengthens existing pathways, and increases the likelihood that the new 
learning will be consolidated and stored for future retrieval.” 


Let’s look at this concept on a cellular level to gain a deeper understanding. 
This explanation is, of course, a vast simplification of a remarkably complex 
process. 

Our brains contain around one hundred billion neurons, the cells that 
help us with thinking. Branching structures, called dendrites, emerge from 
the core of each neuron, and these dendritic branches (up to ten thousand 
of them per neuron) receive information. Each neuron also has a long fiber 
called an axon, which sends out signals to other neuron’s dendrites.® 

The neurons communicate with each other not by touching, but through 
the release of chemical neurotransmitters into a tiny space between neurons 
called a synapse. A single neuron can form tens of thousands of connections 
with other neurons, both near and far away because the axon can extend over 
three feet.” (Obviously, axons exist in a very squiggly and condensed fashion, 
given that science literature makes no mention of three-foot heads.) 

Complex neural networks form as a result of new learning in a process 
known as “synaptogenesis.”!° At the same time, synaptic pruning can also 
take place, as codified in the “use it or lose it” philosophy of life."! 

A professor of English at Assumption College, James M. Lang, in a won- 
derful book entitled Small Teaching, explains the process this way: 


Neurons form new connections with one another with every new experi- 
ence we have: new sensations, new thoughts, new actions. As the neurons 
are connecting to one another in novel ways, growing and strengthening 
new connections, they are forming networks. The first time neurons link 
up in a new way, that connection is a temporary or fleeting one; if that con- 
nection is used again (because we repeat the thought, or recreate an ex- 
perience), the link strengthens. The more times the pathway is used, the 
stronger the connection. Neurons that fire together, goes the saying in this 
corner of the biological world, wire together. 


The greater the number of links that your brain can create between prior 
knowledge and new information, the more solidly this new material will be 
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interwoven throughout your neural networks. Lang explains this process as 
it might pertain to a literature course: 


An initial neuronal connection might form when a teacher tells us some 
piece of information and will fire again in a very small and limited range of 
circumstances. A piece of knowledge that we understand thoroughly, how- 
ever, and that we can reflect deeply on and apply to new contexts and more, 
will have connections to lots of other neuronal networks. It might have 
come in from the teacher, but then we recognized how it related to some- 
thing we already knew; we thought about it when we saw something similar 
in a movie later that day; later still we were able to use it in an essay we were 
writing. Each of those new uses of that piece of information connected it 
to another set of networks, until it eventually sits at the heart of a dense 
weave of connections—what we normally think about as understanding or 
comprehension. 


Filters 


Not all incoming data is going to be useful to us. Our species has not survived 
by hanging on to meaningless information. We must be able to sort the es- 
sential from the unimportant.'* Without this filtering system you could not 
take a simple walk in the park, because you would feel bombarded by birds 
chirping, the feeling of the wind on your face, insects flying nearby, and what 
the grass feels like under each footfall. 

If your brain is working properly, the majority of these sensory stimuli can 
be blocked out. Less vital information is ignored in favor of focusing on more 
important information. For survival, the brain had to develop this kind of 
hierarchy of priorities. If a leopard were to suddenly appear on your morning 
walk, your brain’s priority would be to seek shelter from an immediate threat. 
If your brain’s priority-sorting system malfunctioned, and you stopped to 
focus on counting the leopard’s spots instead of fleeing, you would likely find 
yourself in trouble. 

We think of the brain as soaking up material that it is exposed to; one of the 
most common metaphors is that of the brain being like a sponge. Educational 
consultant Patricia Wolfe, in a book entitled Brain Matters: Translating 
Research into Classroom Practice, points out that a better metaphor might be 
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a sieve, because researchers believe that the brain filters out about 99 percent 
of the information received.!° 

We have all worked with people for whom this filtering system does not 
function very well and they attend to everything around them, rather than 
focus on the task with which they have been presented. (Regrettably, we label 
this condition as a disorder, but that is a soapbox for another time!) When he 
was young, my son, who does not possess great attention filters, could make 
going down the hall to brush his teeth the adventure of a lifetime—it was re- 
markable the number of things a young child could find to pay attention to 
in the six feet of hallway between a bedroom and a bathroom. Although this 
tendency to attend to everything can be a frustrating characteristic for a stu- 
dent attempting to absorb instructions in a classroom (or for a parent who 
wishes for their child to complete a task in a timely manner), take a walk in 
the forest with a person with such abilities and you will discover a whole dif- 
ferent side to what we in education label as a deficit. 


Retaining New Information 


How long does it take your brain to decide what information to hang on to, 
and what gets tossed into the discard pile? The rate of human forgetting is 
sharpest immediately after information is received—if you do not rehearse 
the new information soon after receiving it, that information will most 
likely evaporate.!© How often have you been at a professional conference and 
been introduced to a colleague, only to forget their name a moment later? 
Neuroscientist Daniel Levitin, in The Organized Mind, explains it this way: 


We encode new information only if we pay attention to it, and we aren't 
always paying attention at the moment we're introduced. In that instant of 
meeting a new person, many of us become preoccupied with the impres- 
sion we're making on them—we think about how we're dressed or whether 
our breath stinks, or we try to read their body language to see how they’re 


sizing us up.!” 


For greater retention, it is imperative to rehearse information soon after 
it is obtained. This is why corporate training programs teach executives to 
rehearse the new information, “Oh, Martha Smith, how nice to meet you. 
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I had an aunt named Martha.” Notice not only the rote repetition, but elab- 
orative rehearsal of the name to make it more meaningful. The memory will 
be even better encoded if you can associate this new Martha’s face with your 
aunt named Martha. These kinds of associative connections can be helpful.'® 
It takes about five seconds for the encoding to happen, so repeating the name 
twice will usually do it. 

One of the earliest studies on this rapid-forgetting phenomenon took 
place all the way back in 1959 and is both elegantly simple and informa- 
tive. Subjects were asked to remember three consonants (such as CML) that 
flashed quickly on a screen. To prevent subjects from rehearsing this new in- 
formation, they were immediately asked to count backwards from one hun- 
dred by threes to the beat of a metronome. Since there could be no rehearsal 
of this new information, researchers could accurately measure the time that 
unrehearsed information remained in working memory. 

On various trials researchers asked the subjects to stop counting and recall 
the consonants after 3, 6, 9, 12, or 18 seconds. At 3 seconds, approximately 
20 percent of the subjects had already forgotten the three consonants. At 18 
seconds, not a single person could remember them.”° 

Holding on to new information for this length of time is actually quite an 
efficient system. Remembering for 15-20 seconds means that you can re- 
call the words from the beginning of a sentence long enough to make sense 
out of the end of the sentence. (I have completely unscientifically wondered 
whether German speakers have better working memories, since they have to 
wait so long for the verb to be revealed!) However, if you remembered every 
word you had read in this book thus far, I would be flattered, but your brain 
would feel overloaded and it might not serve you well. 

Applying this science to music rehearsal, we know that singers must prac- 
tice the information we wish them to retain soon after we introduce a concept 
to them. In addition, to build long-term memories we want our singers to 
interact with this information in a manner that will strengthen their under- 
standing of that material. This, in turn, will ensure more deeply interwoven 
neural connections, resulting in improved retention and recall. 


Embedding Problem Solving 


Now that we have reviewed a bit of the science behind what helps us learn and 
remember, we can explore some pragmatic rehearsal techniques. All nine of 
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the following strategies encourage increased singer engagement through ac- 
tive and varied problem-solving efforts, where students make connections 
and discoveries for themselves. 


1. Begin your rehearsal with a problem to solve 


e Would you please take out the song where fire is used as a metaphor for 
passion??? 

¢ In the Brahms motet, we are going to begin rehearsing at the climactic 
moment of the piece. (This is a great prompt to see if your singers have 
practiced between rehearsals.) 

¢ Here is a “D,” which will be Do. Please find the notes in your chord at 
bar 31. 

e The next piece we'll sing is the Italian song about kissing. 

e We are going to rehearse the piece where dissonance is used as the pri- 
mary expressive tool on the first page. 

e Word Scramble: The first piece we will rehearse has the following words 
in the text (not necessarily in English or in this order): beautiful, dance, 
drum, apple, friends. 

¢ Please take out the song that begins in D major. 


You can also write a prompt on the board that the students see when they first 
enter the room, such as: 


¢ Be prepared to discuss the meaning of the poetry in Like as a Culver. 
¢ Be prepared to talk about the translation of El Besu. 
¢ Be prepared to solfége a G natural minor scale. 


The kinds of problems that you pose can easily be adapted for whatever 
age or experience level that you work with. The common thread throughout 
these problems is that singers need to practice information in order to 
come up with the answer that leads them to the next step in rehearsal. This 
kind of thinking will start rehearsals actively and engender strong neural 
connections for the information acquired. 

As an extension to this plan, you could initiate a brief task-centered discus- 
sion among partnered singers to see if their solution is the same or different 
from their neighbor’s. Of course, we spend a great deal of time teaching our 
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singers not to talk to each other during rehearsal, but these short bursts of 
considering a problem together are very good for learning.”” 

Problem solving can even be as simple as having the choir read the pas- 
sage once, giving them a minute to look it over silently themselves to see 
what they can fix without your intervention (self-monitoring), and running 
it again. Or, if you are later in the rehearsal process, asking the choir to take 
one minute to memorize the page of music before repeating it. In all of these 
examples, singers are encouraged to explore solutions to problems and to 
think critically as they analyze. These are all good techniques for maintaining 
engagement in rehearsal. 

As professor of psychology Daniel Willingham explains in his book Why 
Dont Students Like School?, if the problems we assign are too easy, the brain 
will not remain engaged. Working on problems that feel impossible will also 
not reward the brain for its efforts.*? Thus, conductors must design problems 
that will be challenging and at least partially solvable. 


2. Provide tools, such as technical and 
interpretive guidelines, with which your students can 
make autonomous decisions during rehearsal 


a. Sample technical guidelines 

e Place slight lifts at any textual punctuation. 

e Notes should never be static—any note value longer than the pulse of 
the piece should either grow or decay, or do a combination of both, 
depending on the note’s length and function in the phrase. 

¢ Never breathe after a word ending in “S” unless given permission. 


These kinds of rules save rehearsal time and empower singers to make re- 
sponsible decisions themselves. The incomparable Judy Bowers, a music ed- 
ucation professor at the University of Louisiana Monroe, speaks eloquently 
on the topic of “Rules of Transfer,’ where rules are established that the singers 
themselves can apply during rehearsal, transferring their knowledge from 
one situation to another.” This is one more form of problem solving and it 
creates more efficient and engaging rehearsals. Even very young children can 
perform this kind of self-monitoring. Students will enjoy it and they will be 
actively involved in your rehearsal. For conductors who meet only once a 
week with their choirs, teaching for transfer saves time in the long run as the 
singers need fewer reminders from the podium. 


